Partial trisomy for the long arms of chromosome No. 5 due to insertion and further 'aneusomie de recombinaison'
Summary. Five members of a family with a balanced insertion (1 ;5)(q32; qllq22) are presented. The daughter of one of them shows multiple malformations and a partial trisomy for the long arms of chromosome No. 5 (5ql 1 to 5q22 segment) resulting from a 'aneusomie de recombinaison' in her mother. The propositus' karyotype is 46,XX,rec(1;5)ins (1 ;5)(q32;ql1q22). This case is the first reported example of an insertion between two chromosomes followed by 'aneusomie de recombinaison'. It also is the first reported case of trisomy involving the long arms of chromosome No. 5.
Exchanges of genetic material between two chromosomes may be due to reciprocal translocations or to insertions. Most of them are of the first type and many studies using the more accurate fluorescence or denaturation techniques have been reported. Such disorders may cause trisomy or partial monosomy in the offspring of the balanced individuals by an incorrect disjunction of the involved chromosomes at meiosis. Insertions seem rarer still and, as they lead to the formation of a loop during meiosis, a crossing-over in this loop may result in a genetic imbalance, the so-called 'aneusomie de recombinaison' (Lejeune and Berger, 1965) .
Very few cases of 'aneusomie de recombinaison' have been published. Some of them have not been Received 19 November 1974. investigated by the banding techniques. They are likely to be found, however, where identical chromosome structural anomalies occur in two individuals of the same family, but only one shows clinical symptoms, or where new types of aberration occur in the offspring, apparently due to a balanced rearrangement (insertion or pericentric inversion) in one of the parents, and where such chromosomes are unexplained by the usual mechanisms of chromosome disjunction (Grouchy and Gabilan, 1965; Lejeune and Berger, 1965; Grouchy et al, 1966; Hoehn et al, 1971; Cantu, 1972; Neu and Gardner, 1972) . Other cases have been ascertained positively by analysis of the banding patterns (Caspersson et al, 1971; Boue and Boue, 1973; Dutrillaux et al, 1973; Taysi et al, 1973; Therkelsen et al, 1973) .
Published cases of insertions are also scarce in the literature. As in the case of 'aneusomie de recombinaison' some of them may be inferred (Grouchy and Gabilan, 1965; Lejeune and Berger, 1965; Grouchy et al, 1966; Hoehn et al, 1971; Cantu, 1972; Neu and Gardner, 1972) while others are definitely ascertained by analysis of banding patterns (Grace et al, 1972; Gray et al, 1972; Rethore et al, 1972; Taillemite et al, 1973; Therkelsen et al, 1973) .
Among these insertions, only the case reported by Therkelsen et al (1973) proved to be an 'aneusomie de recombinaison'-namely, an intrachromosomal insertion involving a chromosome No. 2.
In the paper we report the first case of insertion between two chromosomes followed by 'aneusomie de recombinaison'.
Case report
The pedigree of the family is shown in Fig. 1 Cytogenetic data Sixty-one metaphases from venous blood have been examined. Ten of these were studied following R-banding (Dutrillaux et al, 1973) and 16 after G-banding (Seabright, 1972) .
Conventional staining methods show an homogeneous 46,XX,(1q+ ;Bq-) type of anomaly. Banding methods show that the B-group chromosome involved is a No. 5 (Fig. 3) . Measurement of 15 cells showed the ratio of the lq + chromosome to chromosome No. 1 to be 1.40 and the 5q -to normal No. 5 to be 0.78.
The karyotype of the mother of the propositus (III.4) studied by the same methods also discloses an homogeneous lq + ,5q -anomaly (41 cells examined). However, the length ratios are different (lq + /1 = 1.28; 5q -/5 = 0.56).
Observations using R-or G-banding techniques (Fig. 4) confirm the presence of a difference not only of length but also of banding pattern in the chromosomes of the mother and her daughter.
III.2, III.7, II.1, and IV.4 (the maternal uncle, aunt, grandfather, and brother) of the propositus are carriers of the same aberration as III.4 (see Fig. 1 ). If such a hypothesis holds true, pairing of homologous loci at the pachytene stage of meiosis will produce a complex figure (Fig. 6 ) in which the loop is formed by the inserted fragment. If a cross-over event takes place at the loop, the following changes ensue (1) chromosome lq + lengthens slightly because of the replacement of segment lq32-+lqter by the 5q22->5qter segment, (2) chromosome 5 undergoes the reverse changes (replacement of 5q22--5qter by 1q32--1qter). Thus chromosome 5 is shorter than its normal counterpart, but longer, however, than the chromosome 5q -of the mother as it has gained all the inserted fragment.
Finally, if one accepts such a possibility, the two abberant chromosomes of the propositus may be designated as follows: chromosome lq+ = lpter-'lq32 :: 5qll->-5qter chromosome 5q-= 5pter->5q22 : : lq32->lqter and the karyotype (Fig. 7) thus: 46,XX,rec(1 ;5)ins(1 ;5)(q32;ql 1q22). The result of these changes is a partial trisomy for the long arms of chromosome No. 5 (5ql1->5q22 segment) which may well be the cause of the phenotype disorders.
No such trisomy of the long arms of chromosome 5 seems to have been reported previously. A single case of monosomy for this arm has, to our knowledge, been published (Lambotte et al, 1971) . In this case the deletion involved only 20% of the long arm and was observed in only half of the cells. Neu, R. L. and Gardner, L. I. (1972 (Table) . Among 505 well-spread trypsin-banded metaphases 23% were abnormal. Aberrations were mostly of the chromosome type: chromosomal aberrations and chromatic aberrations were seen in a ratio of approximately 3:1. There were rings, dicentrics, translocations, and quadriradials ( Figure) . In seven of 11 instances the exchanges were between homologues and the break points were symmetrical; only three of these are quadriradials. Ten figures looking like symmetrical primary constriction overlaps of pairs of chromosomes with peculiar stretching out of the constriction/overlap region were seen. These cross-configurations differ from quadriradials as no breaks could be seen.
All the 125 localizable break-points of these structural events, including breaks and gaps are non-random: the centromeric region and telomeric region are especially involved. They show, respectively, 34% and 20% of the break-points. 
